The aim was to investigate the incidence rate of dementia for community residents aged 85 years and over.
Dementia is a major source of illness and disability in elderly people. It care planning. Dementia is a persistent condition, however, which shortens life expectancy, so it is difficult to extrapolate from prevalence only to future needs. Combination with incidence per age group-and still better, factors that influence changes in incidence-is necessary to estimate the relative growth of the number of demented subjects in the future. The incidence of dementia, however, has been studied less often, especially in the older age groups. Incidence studies are more difficult than prevalence studies, because two measurements in time are needed. Especially in the very old loss to follow up due to death is a difficult problem.
The study reported here is a follow up of the prevalence study carried out in the "Leiden 85 plus study"'; it was to estimate the incidence of dementia in community residents aged 85 years and over. The medical ethics committee of Leiden University Hospital approved the study.
Methods

PREVALENCE STUDY
The "Leiden 85 plus study", a two phase community based survey of the psychiatric morbidity in the oldest old, ' The computerised diagnostic system AGE-CAT identifies syndrome cases or subcases of "organicity", depression, and other psychiatric diagnoses at six levels of confidence. Level 0 represents no syndrome, levels 1 and 2 are regarded as subclinical syndromes or subcases, and levels 3 and above correspond to clinical cases. In this study, those with a level of organicity of 3 or above were considered to be cases of dementia. To reduce the possibility of information bias, the interviewer did not know the previously assessed MMSE scores.
ESTIMATION OF THE INCIDENCE RATE OF DEMENTIA
The incidence of dementia was estimated as the number of new cases of dementia divided by the number of person-years at risk.
The number of new cases of dementia in the initial population of the incidence study was calculated by summation of the number of new cases found in both MMSE subgroups (MMSE < 24, MMSE > 24 in phase II, multiplied by the reciprocal of the respective sampling fractions.
Person-years at risk for non-cases were calculated as the period between the MMSE screening in the prevalence study and the MMSE screening in the incidence study. For the demented, the date of onset of dementia was assumed to be halfway between the screening interviews and person-years were calculated accordingly.
NON-PARTICIPANTS
To have some information about the presence of dementia in the group of non-participants (caused by death or refusal), data were gathered from the committee for institutional psychogeriatic care of the region of Leiden. This committee evaluates in a standard way all residents of the region of Leiden who are reported to be in need of institutional psychogeriatric care.
Results
SAMPLE CHARACTERISTICS
Of those who were alive at the start of the incidence study (n = 321), 24 subjects died before they could be interviewed, 14 could not be traced, and 59 refused participation (figure). Finally, 224 subjects were interviewed in phase I (response 70%). Seventy per cent were women: 83% were between 90 and 94 years of age at the entry of the incidence study (1% were < 90 and 16% >95). Comparison of the 321 (297 + 24) subjects who died before they could be interviewed in the incidence study with those who participated showed that those who died had a higher mean age (89-8 v 88.9, t test, A community based study of the incidence ofdementia in subjects aged 85 P < 0-001), were less often living independently (41% v 67%, x2, P < 0 001), and had a lower median MMSE score (27 v 29, MannWhitney Wilcoxon rank test, P < 0 001) at the start of the prevalence study. Significantly more of those who died were indicated for institutional psychogeriatric care than of the participants. Those who refused did not differ from the participants for the above mentioned characteristics.
Ninety one subjects had an MMSE score <24 points, of whom 77 were interviewed in phase II; 13 subjects refused participation and one subject moved and could not be traced (response 85%) (figure). In this group 43 cases of dementia were diagnosed by GMS-
Of the random sample of subjects with an MMSE score ) 24 (n = 55) seven subjects refused to take part in the second phase (response 87%) (figure). In those who were interviewed (n = 48), two cases of dementia were detected. Their MMSE scores were respectively 24 and 26.
INCIDENCE OF DEMENTIA
In total 45 cases of dementia were diagnosed by AGECAT in the second phase participants (n = 125). The table gives the crude results of phase II, the estimation of the number of dementia cases in the initial group (n = 224), and the observed person-years at risk. The incidence rate of dementia was 6-9 per 100 person-years at risk (95% confidence interval (95% CI) 4-8-941) in the whole age group.
Numbers in the separate age groups were rather low, so that no incidence per age group was calculated. In women the incidence of dementia was 8-9 per 100 person-years at risk (95% CI 5 9-11 9), in men 2-7 per 100 person-years at risk (95% CI 05-4 9).
Discussion
METHODS
In this incidence study a two wave design was used in which prevalent cases of dementia were detected in the first wave of the study (December 1986 -March 1989 . Cases were found with a two stage study design with a screening and a diagnostic phase. Consequently cases missed by the screening method in the prevalence study (those with an MMSE score > 23 points) will be included as incidence cases in the present study. It has been estimated by O'Connor et al 13 that in an elderly population (75 years and older) 16% of those scoring 24 points and 10% of those scoring 25 points might have been demented. This might be balanced, however, by the fact that in our study only the "serial sevens" item of the MMSE has been used without spelling the word "world" backwards; the "serial sevens" are more difficult and scores are shifted downward resulting in a higher sensitivity at the cut off score of 23/24.14 The mean duration of follow up has been 4-1 years. Although this has affected the reliability in a positive way (sufficient number of incident cases), it has also caused loss to follow up due to death. Considering that those who died before follow up were older, had a lower median MMSE score, and were more often indicated for psychogeriatric care during follow up, selective loss of incident cases of dementia may have occurred, leading to an underestimation of the incidence.
FRNDINGS
In our study the estimated incidence of dementia was 6 9/100 person-years. In other population studies which included sufficient subjects of 85 years and over the incidence rates were of the same order (6 0,'5 8.4,16 10.517) .
In these studies the rates showed a consistent increase with age. The increasing prevalence of dementia with age together with a mortality which is twice as high in the demented elderly'8-thus, reducing the prevalence rate-already pointed to high incidence in the oldest old. It is important, however, to know its real magnitude to be able to predict the number of cases that can be expected in the next decades when the oldest old will constitute a significant part of the population.
When no major change occurs in the mortality of men and women the oldest old will consist mainly (70-80%) of women, as now. In this respect the finding of a much higher incidence rate of dementia in women is very important, especially while women in this age group are much more likely to live alone and will be in need of care earlier in the disease. In the Leiden 85 plus prevalence study also a higher prevalence rate for women than men has been found (24% v 18%), but it was not clear whether this was caused by a lower mortality among the female participants or by a higher incidence. Comparison with other studies shows that Paykel et al16 have found the same difference in rates between men and women (2-7 for men and 10 6 for women). In the Icelandic study'7 no difference was found and in the study of Aronson et al'5 men tended to have higher rate (7-2 v 5 3, NS). In the last study women had a higher incidence between the ages 75 to 84 years.
An important factor when comparing incidence in men and women from different populations is the unknown selection that took place in both the male and female cohort before the age of 85 years. The causes of death in the respective cohort may be influenced by differences in the socioeconomic background, the lifestyle or the health care system, the influences of which may affect men and women differently. In this respect the prevalence study of Skoog et al'9 is of interest. It was found that, by contrast with studies in younger age groups, among 85 year olds vascular dementia (47%) had a higher prevalence than Alzheimer's disease (43%). So in the very old vascular disease may play an important part in the aetiology of the dementia syndrome. It could be possible that women are more affected by this due to differential survival (men die from their severe cardiovascular disease). It has been shown in a study of subjects aged 75 to 85 years that women with a history of myocardial infarction were five times more prone to develop dementia than those without a history of myocardial infarction; this was not true for men.20 More sex specific data concerning the incidence and the aetiology of dementia in the oldest old are needed. Future studies should also try to elucidate the causes of death in both men and women of the reference cohort during the decades before the study.
If it is true that the increase in the incidence of dementia with age is due to the occurrence of vascular dementia this gives hope for prevention of dementia in old age by preventing vascular disease. On the other hand, the better care for survivors of stroke or myocardial infarction could cause a further increase in the incidence of dementia. 
